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INTRODUCTION 


f tw« domment is to report and illustrate any distinctions between the 
(A) The purpose of to 2d the claims 0 f the Kelsoe patent. In order to 
claims specified within the baka patents ano i d & k compared . 

provide this i"f^SSS3^S^ de^" Saka and Kelsoe patents 
The expenmeuts ^^J^S fcS« For these experiments five solutions 
as well as some slight "^^^^ ^ solutions chosen will have similar 
based on formula, from tolas "re involved, the protocol will be 

constituent component although d^™^ product , mt his case 1" cubes of 
idatical P ^^J^^ will ta be exaimIied and tested 

pure, having ^.^^."^T; rtiffereQces between Saka's and Kelsoe's processes. 

lhe baica iormui^ <u± .tt^j -7/00/1 QQ7> and a translated document identified as 
^652,026 (Modify 

^^iLS^^P^^ selection one will 
Jo v ent 5,652,026. Section two will involve the Document number 8- 


318509 
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SECTION 1.0 


1.1 Solution Preparation 

until used. Use a graduated ^^"^ ^Sbeused in a commercial 
named chemical compounds as outlined in table 1 . 


Compound Name 

Abbreviation Used 

Methvltrimethoxysilane 

MTMS 

Methyltrichlorosilane 

MTCS 

Trimethylborate 

Hydrochloric Acid 

TMB 

HC1 


Table 1. Compound Abbreviations 


1.1.1 Kelsoe 

, • A~<*rV p1 enp'q formula are disclosed in the document "Kelsoe 

&2 ^S^S^S —referred to as ^ J second 
SSSm-l? starting solution, hydrochloric acid will be substxtuted for 
mSuicmorosilane and will be referred to as solution Kl-2. 

Kl-1 Solution 

545.5ml methanol 

250ml memyltrimethoxysilane 
25ml trimetbylborate 
12.5ml methyltrichlorosilane 
Step 1 . Add the methanol to an appropriate size flask. 

Sten 2 Gradually add the methyluimethoxysilane to the flask while slowly moving 
' the flask in a circular motion to mix the reagents. 

***CAUTION!!!! methyltricblorosilane is harmful, use appropriate safety 
procedures. Read the MSDS for this chemical before handling. 

Step 3. Add the methyltrichlorosilane in the same manner as in step 2. 
CONTINUED NEXT PAGE 
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Step 4. Add the trimethylborate to the flask and stopper the flask then shake well 
Step 5. Place a label identifying the solution in the flask as KM 

note A larger quantity of the KM solution was prepared as it will be used ha other 
experiments outside the scope of this procedure. 

Kl-2 Solution 1 

69ml methanol 

60ml methyltrimethoxysilane 

6ml Trimethylborate 
6.4ml Hydrochloric acid (37%) 
Step 1 . Add the methanol into an appropriate size flask. 

Step 2 Gradually add the methyltrimethoxysilane to the flask while slowly moving 
the flask in a circular motion to mix the reagents. 

-CAUTION!!!! hydrochloric acid is dangerous and can produce toxic gas use 
appropriate safety procedures. Read the MSDS for this chemical before handling 

Step 3. Add the hydrochloric acid very slowly in the same manner as ha step 2. 

Step.4. Add the trimethylborate to the flask and stopper the flask then shake well 

Step 5. Place a label identifying the solution in the flask as Kl-2 
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.2 Saka 

(a) Solutions arc prepared based on Saka's formula as , disdo «^^*^^f" ""■ S ' 
Sent 5, 65 2 026 i j»T «r ^-^S£« W 

5^^ to ^STSiiSSS^~ states"^ reaction 
2 alter moing tne ™8"| 6Q0 c obtainin a a 65% methanol solution of the 

T™ W '^ 18 ^ iC3ting 3 65% ° Ug0mer 

oligomer. After reading , mi^ Qeither the time or res0 urces to 

componen and *%Awdto»o 1 comp ^ j wiU mailltam the 

'^^Y^^^^ZL^ This assumption will allow the 
=£otm^ 

10% concentration as specified in Saka's 'example 2 . 

^ITJ"^^ in ^ams to pities expressed in 

milliliters uses the following formula: 

Quantity (ml) = Quantity(gr) / Specific Gravity 


Compound 

Molecular Mass 

Specific Gravity 

MTMS 

136.22gr 

0.95 

MTCS 

149.49gr 

1.275 

1MB 

103.91gr 

0.92 

HC1 

36.46 gr 

1.19 

Methanol 

32.04gr 

0.79 

Water 

18.02gr 

1.00 


Table 2. Compound Molecular mass and specific gravity 
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S2-1 Solution 2 

129.5ml methyltrimethoxysilane 
11.3ml trimethylborate 
15.0ml distilled water 
856.9ml methanol 
Step 1. Add the methyltrimethoxysilane into an appropriate size flask. 

Step 2. Add the trimethylborate into the flask. 

Step 3. Place the flask on a magnetic stirring hotplate, heat the solution to 30 

degrees C while stirring. 
Step 4. Using a burette, add the distilled water, drop wise until all of the water is in 
the flask. 

Step 5. Increase the temperature of the solution to 60 degrees C for 60 routes. 
Step 6. Dilute the solution with.methanol to obtain 10% oligimer solution 
Step 7.Place a label on the flask identifying the solution in the flask as S2-1 


2 See Appendix A for the calculation of the reagent quantities used 
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S2-2 Solution 3 


129,5ml methyltrimethoxysilane 
15.0ml distilled water 
794.8ml methanol 

Step 1 . Add the methyltrimethoxysilane into an appropriate size flask. 

Step 2. Place the flask on a magnetic stirnng hotplate . Heat the solution to 30 
degrees C while stirring. 

Step 3. Using a burette, add the water, drop wise until all of the water is in the 
flask. 

Step 4. Increase the temperature of the solution to 60 degrees C for 60 minutes. 
Step 5. Dilute the solution with methanol to ohtain 10% ohgimer solution 
Step 6. Place a label on the flask identifying the solution in the flask as S2-2. 


3 See Appendix B for the calculation of the reagent quantities used 
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SMK Solution 4 
Kelsoe. 

30.0mJ methyltrimethoxysilane 
2.6ml trimethylborate 

3.5ml distilled water 

1 .5ml hydrochloric acid 
325.0ml methanol 

Step 1. Add the methyltrimethoxysilane into an appropriate size flask. 
Step 2. Add the trimethylborate into the flask. 

Step3. UsingabuTette ) addthedistilledwater J dropwiseuntilallofthe 
water has been added.. 


** CAUTION!!!! hydrochloric acid is dangerous and can produce toxic gas use 
appropriate Safety "proceduresJlead the MSDS for this chemical before handlmg 


. step 4. Using a burette 5 add the hydrochloric acid, drop wise until all of the 
acid has been added.. 

Step 5. Dilute the solution with methanol to obtain 1 0% oligimer solution 
Step 6. Place a label on the flask identifying the solution in the flask as S2-4 


« See Appendix C for the calculation of the reagent quantities used- 
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1.2 WOOD TREATMENT PROCEDURE 

a fnllnwed in this document are disclosed in the 

(a) Thetreatoent %^f Q £™™£^2-25 and continued on page 45 lines 
document "Kelsoe CTP2 filed 101 702 pg4 ^ dur£ win 

1-8. Only 1" cubes of seasoned yell ow ^ w <™^ ^ . The procedures will 

total of four samples will be treated per solution. 

Stepl. Gather five 600ml beakers and label eachof the beakers with a label 
JtJU Kl-l,Kl-2,S2-l,S2-2andSMK 

Step 2. Pour 200 -400 ml of each prepared solution into the corresponding beakers 

Step 3. Gather 20 yellow pine 1" cubes. Using a pencil, mark four of the wood cubes 
with as follows : 

Qty 4 labeled Kl-1-1 thru Kl -1-4 
Qty 4 labeled S2-1-1 thru S2-1-4 
Qty 4 labeled S2-2-1 thru S2-2-4 
Qty 4 labeled Kl -2-1 thru Kl -2-4 
Qty 4 labeled SMK-1 thru SMK-4 

Step 4 Weigh each cube and record the weight and associated marking to identify the 
Step 4. waff^ ^ ^ to be recorded Qn the data sheet m appendix A of this 

document. 

Step 5 Place five wooden cubes in the beakers ensuring the markings on the cubes 
' correspond to the labels on the beakers. • 

Step 6. Submerge using stainless steel weights on top of the wood cubes to prevent 
them from floating. 

Sten 7 Cover the beakers with cellophane and use a rubber band to secure the 
"covering. Allow the samples to soak for 15 minutes. 

Step 8 Remove the treated wood cubes from the beakers and place on a drying rack. 
' Allow the wooden cubes to dry for 8 hours. 

Step9 Weigh each cube and record the weight and associated marking to identify the 
cube The data is to be recorded on the data sheet in Table 3 . 
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1.3 TESTING and ANALYSIS 


(a) The followxng tests shall be performed in order to <^^^ wood 
chLctenstics brought about by the different solutions. The tests are. 


Weight gain 
Leaching 

Elemental Analysis 


™ The data collected in the procedures section regarding the weight of the wooden 
gain and leaching will be presented. 
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1.3.1 Post Treatment Weight Gain Results 



Tahle 3. Sample weights and post treatment weight gains 
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1.3.2 LEACHING TEST 

Step 1 Prepare five 600ml beakers each filled wrth 250ml of dtstffled water. Label 
eaeb oS five beakers with the appropriate sample ID. 

i_ -p Kxir ViPflVers while taking care to match the 
SleP 1 l^t'^fw ffiffiSSL U- a sis stee! wetgnt placed 

^ of the wood^es in order to top the c U hes submerged. 
„ , rnvertetopsofmebeakerswitheeUophaneandsecurethecellophanewitha 
SKP 3 ' Zl b»d "lllow the wood to soak for 24 hours. 

^ A^rr, th P hrakers and softly towel dry each of the samples. 
Step S.Remove the cubes ^^^^ ^ais. This data illurtrato 
Weigh and record ^^l*^ of the wood samp i es as well as give 
the wattx flj^J^XteT^sarptiDn of the sample. The test data 

■ * onn^i fl^Vc As each beaker is drained, label the flask 
Srniine the extent of treatment leaching if any. 
Step 7. Deliver the water samples to an ^dependent laboratory for elemental analysis. 
Step 8. Record the results in Table5 . 


Sample 


K1-2 

K2-1 
S2-1-3 
S2-2-4 
SMK-3 
Control 


Initial 
Wgt 

grams 
8.77 
8.70 
7.61 
7.99 
7.86 
12.5 


15min. 30 min. 45 min. 60 min. 


grams 
8.97 
8.88 
9.36 
8.62 
8.33 
14.72 


grams 
9.08 
8,98 
9.82 
9.01 
8.75 
15.56 


grams 
9.14 
9.05 
10.04 
9.36 
9.09 
15.96 


grams 
9.22 
9.12 
10.13 
9.64 
9.51 
16.24 


Wgt 
Gain 

grams 
0.45 
0.42 
2.52 
1.65 
1.65 
3.74 


Gain 


% 

5.13 
4.83 
33.1 
20.7 
21.0 
29.9 


mjji.= minutes, wgt = weight 


Table 4. Hydrophobic test data 
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Figure 1. Graph 
of water weight 
gains 


Kl-1-1 


S2-1-1 


K1-2 K2-1 S2-1-3S2-2-4SMK-3|Control 
% Wgt Gain 


Boron ppm 


32 


Silicon ppm 


74 


Boron gr 


0.0080 


0.0015 


Silicone gr 


0.0023 


0.0185 


S2-2-1 


90 


0.0000 


0.0225 


S2-3-1 


20 


0.0050 


0.0000 


SMK-1 


12 


0.0010 


0.0030 


Table 5. Leaching 


results (leackate present in 250mL of distilled water) 
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i ,13 Rates o f Water Absorption 


i f w qamole are calculated from the test 
(a) The average rates of absorption fm each s^P 1 "* 
data in Table 2 by using the following mathematic formula. 


(Final weight) - (initial weight) / 60 minutes = mU min 

(lgr water = lmL) 



Kl-2 


0.0085mL/iniri 


K2-1 


0.0082inL/rnin 

S2-1-3 0.0430mL/rnin 

S2-2-4 O.0313mL/miri 


SMK-3 


0.0312rnlVrriin 

Control 0.0253mL/min 


Table 6. Average Rates of water absorption 
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13 4 Treatment of "Green wood" 

long and approximately 1 -} tA J*$**T X ^ l The sarnp i es were allowed to dry 
pTaced within it to measure the temperature during treatment. 


Conditions Temperature 24.5° C Pressure 1 atmosphere 

Saka treated Sample (Designated as S) 

Treatment Formula used : S2-1 

Weight Results 

Sample weight (pre-treatment): 40.13 gr 

Sample weight (post treatment): 40.67 gr 

Weight Gain : 0.54 gr 

% Weight Gain: 1.36% 
Temperature Results 


Time Minutes 

0 

. 5 

10 

15 

20 

25 

30 

Temp Degrees C° 

24,5 

24.4 

24,4 

24,1 

23.9 

23.4 

23.0 


Table 7 


. Internal Temperature of Sample During Saka Treatment 
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Conditions Temperature 24.5° C Pressure 1 atmosphere 

Kelsoe treated Sample (Designated as K) 
Treatment Formula used : Kl 

Weight Results 

Sample weight (pre-treatrnent): 41 .15 gr 

Sample weight (post treatment): 40.70 gr 

Weight Gain : - 0.45 gr 

% Weight Gain: - 1.-09% 
Temperature Results 


Time Minutes 
Temp Degrees C° 


0 
24.5 


5 

24.5 


10 
30.0 


15 
31.2 


20 
30.8 


25 
30.0 


30 
29.9 


Table 8 . Internal Temperature of Sample During Kelsoe Treatment 


Kelsoe's formulations heated during treatment. 


Temperature vs Time 



0 Min 


15Min I 25 Min 
10 Min 20 Min 30 Min 
Time 


Kelsoe 


Saka 


Temperature Comparison of Saka and Kelsoe 


Figure 2. 
Time vs 
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Section 1 Observations and Conclusions 


GENERAL 


SSS^SXS. - «• C an — or a reacts 

proceeding when heated. 

observe) escaping from the end ( 1 ^ d ™'™ d ^afoomiteably small. The 
rate and volumeof the gas bubbles leaving I Be wa£ 

samp les were of ^tspTXta solution, but shroe to gas was not 

cottS L Lyzrf no definitive Elusion can be reached. 


Weight gain: 


, r i it', variant (Kl-1 andKl-2) showed a significantly greater 

(c) The Kelsoe formula and it s f ^ based formu l as (refer to 
sample weight gam after produced by Kelsoe's formulas 
Table 3, (30% or greater). The d ff «™ J££ £ r J ult 0 ? the Ke i soe formula consistmg 

subSances with* the wood to initiate a reaction. 

i • --fpvw rparted the solution before it was introduced 

(d) Conversely, Sato's ^\^^t^ contrasting the protocols of Saka 

mto the .wood. -^^^^^^^^^^^ 
versus Kelsoe In the S^ ^utao tod . ^ 0 ii gom ers are of larger 

in the preparation of solution s 01 & . hm tke monome ric precursive 

molecular structures and have high Ugh&x resista nce in diffusing into 
compounds. The larger molecules J^^^^ 4 son Sak a calls for a relatively 
the wood than the smauer fT^J^sS £ &r a unit of time of treatment, 
bigh daution ^-^^^^^^ar^ than smaller monomeric 
less oligomer of Saka's is "t^^J^X Kelsoe. This explanation appears to 
compounds of Kelsoe under ^S^erf^ weigjtf gains of the samples and the 


under vacuum and pressure). 
Silicon and Boron content: 


a\ nrrm introduced into the treated wood samples , as found 
(e) The amount -f^J^^^^u^ with my expectations. All the 
by an independent lab was s^^T much lower than anticipated. The average 
levels of boron and "^^^^^^^fonnulas was 14.5 PP m and the 
level of boron m the ^^^^Z samples had a range of boron levels from 
average silicon level was 3 5ppm me iv i ^ ^ an ayerage 

2 PP m to 27 PP m. The B^^^^f silicon. The ranges of boron and 
level of boron at 3ppm and an average designated S2- 
sUiconresp^velywerelp^m^ 

^^^^^"^^ ^ SEVeral 
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t f«r thi q rH srrenancv the glassware or utensils had been 
possibilities that could account ^^^^ potion, the non-boron samples 
contaminated with a boron tx f^J^^^ or handling, or the sample was 
made contact with the b ^^^^S^Xc are currently plans to perform 

cross contamination. 

SSr^iH^^^ of horonpiacement over the Saica 

variants. 

Leaching of Si andBs 

• j * +£ > n o mciinr mntrast between the formulas of Saka 
Ofl The ieacbing test dat. ^"f*^^ La samples than those 

aBd Kelsoe. A greater amountof stao i«cap ^ ^ ^ 

£ J^cS^M^L. ms Juld Mcate a secondary reaction 

is required to "fix" the silicon in the wood. 

*i • ~a in thic naner were performed in accordance with the 

(h) Sine the f*™*^ secondary reaction did not 
Kelsoe protocol, withno ^at freatoent ana l P ^ fonmla 

initiate or did not ^^^^^^ctures and thus be highly susceptible 
itL^T^^ls was indicated by the leaching test dat, 

tJ ■ -fcmtiv 1ms leaching of silicon. The Kelsoe formula reacts withia 

(i) Kelsoe " ^^^ a t S7a, sr content as »ell as possibly reacting with the 

temperature and pressure. 

, . ♦ a +n a icn <=Ws that samples treated had distinct differences inboron 
G) ^^^^^^ of boron leaching. This is likely due to 
retention. [The Saka formula ^snowe ' { formula leadied on average 

^^ZlSX^^ content found m the treated 
samples. 

^ m p data reflecting the silicon-boron impregnation and the leaching of same shows a 
(k) The data reflecting ;me si ^ ^ watef wer£ 

contradictory finding. Tk — of bor ^ ^ ^ possible 

vastly greater than the a mora* &^ ^ P were washed before 

explanations ^^^^^^^d boron exited on the surface of me wood 
being immersed m water so that ^ washed off mt0 the 

m greater '^ 0D ^ tt ^^Z^ a t elemental analysis were washed during the 
water. Conversely, the samp The original samples used in the leaching 
preparation of the ™ of the same tests to discover if the 

r 0 "S . 

during the initial test. 


Water Absorbing: 
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■ + „~ <; r-r™^ timpq that of Saka. The test data shows 
(1) Kelsoe shows a water res^ance 5 <^££*f » * o( Saka relative t0 

'"^t Sr— S« . tovd of water resrstarrce up to five 
water absorbency. The Kelsoe m™"" J , , m ..„ tl . d w00 a. The sample used as the 
tunes better than Saka's and six tunes that f ™™*™^ te s J e boar(1 . The 
control was larger *^ of the sample. The 

the reason is not clear. 

S^lSrwenXre follows that appro— and thus behaved as 

normal. 
Conclusion: 

1 • • , -F^Hir. aQ it annears that the protocols of Saka and Kelsoe 
(n) Based on these prel« ^ng solutions . ^ protocols 

are similar only in the pre c ^ s0 "^s U ^ ^ ^ 

^ergefrornform^^^^ 

=™ 

treatment step (heating and vacuum application). 

Green Wood Treatment: Temperature: Kelsoe's generates heat and is therefore 

exothermic: 

Kelsoe and to ^^itL« au exothermic reaction taking place 

with the Kelsoe iomma eim umng the weight gam measurements of the 

iSpta^fm w~ hown. This fact coupled with an apparent exothermic 
reaction might seem contradictory. 

r ^ R P fnr E this sample was treated, noticeable amounts of resinous sap was present at the 
(p) Before tois sampie treatment, these ends still leaking sap 

-t ends. This purple coloring 

oduu n of an ion complex(ion complexes are usually brightly colored). 


Hypothesis: 


M The reaction that caused the coloring is yet unknown as is the nature of the ion 
(q) The reaction a ^ ^ Qr mQre Qf ^ compound Wlthm the 

TEnn ' fS£ purple color traveled into the solution indicates movement of a 
ZZc. to tte wood and out the ends into the solution. Thus is it possible 
substance from -t The temperature rise can be more 

more ^^^^Ze probe was placed into a drilled hole that was located on 
^y.^f^^^^Zm S &^. There was ample clearance between the 
themidd eof the »^<^^ dearaace allowed treatment solution to enter and 
probe and the ^^^^f^ The volume within the hole is small, but the 
actually react with the surface ^ 

COMPARISON OF NEW PROTOCOLS OF WOOD TREATMENT 18 


braved in an opposite fashion, no Ztl^ ^s 

not any discoloration of the ^.^^f y ^^^Jof&s solution 

about one fourth ^.^^Z^t^t^^ ™ absorbtion (not reaction) to 
with seasoned wood. This is probably because ba^a rc 
get reagents into the wood for subsequent treatment. 

,r,ith TOkne and Saka. After exposing those to 
I also used dye - -^^ding howed a more deep purple (the color of 
wood. I cut shoes from ^^^^^1 than the Saka sample. A comparison 
the dye) and a ^.^^^Z was observationally similar to chemicals 

bWb" 

canied onto the wood by the reaction. 
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SECTION 2.0 

•11 a**\ tv,* «?nVa formula disclosed in the Saka Document 

<3) w/wm -1 tobfm to the Kelsoe fcnn*. This i. no 

mrmbei 8-318509 moameu focus of ^ sectl0n 

will be on the ettects o a sn . s solutions were prepared xn 

hydrochlonc acid as ^owd* ^ 1 between ^ was the 

following: 

Saka w/ acetic acid and g/o HC1„ pesignated IS) 
1.4rnLmemyltrimethoxysilane (0.01M) 
1 03 .9mL trimethyl borate (1 .0M) 
58.2ml ethanol (1.0M) 
0.6ml acetic acid (0.01M) 
♦note: per the Kelsoe protocol no heat was applied the solution 

Saka w/ acetic acid and WHO (Designated 2S) MK - Saka method to be 
more similar to Kelsoe 

1 .4mL memyltrimethoxysilane (0.01M) 

103 ,9mL trimethyl borate (1 .OM) 
58.2ml ethanol (1.0M) 
0.6ml acetic acid (0.01M) 
4.4mL hydrochloric acid 
*note: per the Kelsoe protocol no heat was applied the solution 
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(b) The samples were treated for 30 mmutes each at ambient pressure and 
temperature The results of the treatments follows. 


Conations: ambient temp 26.7° C pressure 1 atm 


IS solution 


Time 


Temp 


Press 


25.6 


2.0 


25.7 


3.0 


25.6 


3.8 


25.5 


4.0 


Time is elapsed treatment time in minutes 
Temp is temperature in degrees C 


10 


25.3 


5.2 


15 


25.2 


5.3 


20 


25.1 


Press is the internal pressure 


of the wood in unit of 1/8 inches of water column 


5.3 


25 


25.0 


5.3 


30 


24.9 


5.3 


2S solution 


Time 
Temp 
Press 


1 

25.8 
1.2 


2 
26.0 
1.5 


3 

26.0 
1.8 


Time is elapsed treatment time in minutes 
Temp is temperature in degrees C 


5 

26.0 
2.0 


_10_ 

25.8 
2.0 


_15_ 
25.7 
2.0 


Press is the internal pressure 


of the wood in unit of 1/8 inches of water column 


20 
25.5 
2.0 


25 
25.2 
2.0 


30 
25.2 
2.0 
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Hydrophobicity Tests 

charge earners rn the water, ltms tne nigu 
indication of leaching. 


Sample IS Results 
Weight 

Initial weight before immersion 1 3 .59 gr 

Post Immersion weight (<5 rnins) 15.73 gr 

Weight change (<5 mins) 2. 14 gr 

% Weight change (<5 mins) 1 5 .7% 

Post Immersion weight (8 hrs) 1 3 .57 gr 

Weight change (8 hrs) 0.02 gr 

% Weight change (8 hrs) 0.015% 

Conductivity 

Initial Conductivity 1 -946 uMho (Distilled water only) 

Final Conductivity . 5.952 uMho 

% Change 205.9% 
The Mho is a unit of conductance and xs defined as the reciprocal of the tesistaace 
(ohm). 


Sample 2S Results 
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13.12 gr 


Weight 

Initial weight before immersion 
Post Immersion weight (<5 mrns) 1 5 .39 gr 
Weight change 121 & 

% Weight change 
Post Immersion weight (8 hrs) 

Weight change (8 hrs) 

% Weight change (8 hrs) 

Conductivity 

Initial Conductivity 

Final Conductivity 

% Change 

The Mho is a unit of conductance and is defined as the reciprocal of the resistance 
(ohm). 


17.3% 
12.91 gr 
- 0.21 gr 
-1.60% 

1 .946 uMho (Distilled water only) 
24.390 uMho 
1181.1% 
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Section 2 Observations and Conclusions 

(a) Saka did not work, even with an acid catalyst, to generate an exothermic 

reactioa. 

K\ No visible changes in any of the solutions (ie color or turbidity) were 
u 1 Solutions during mixing, experienced no enthalpy changes as I could 

SSteSSs were effective in providing water resistance or even notable 
thatneitner ire* _ _ generated an exothermic reaction. The 2S MK 

weight gains after treatment JNeiine S hvdrolysis of the TMB in oxides. After 

sol ution had ^^^^^^S^. hydrolysis or otherwise and 
^^S^^Sd^blc catalytic effect. . The IS and 2S MK samples 
the acid did not ^ntnbute any _ a / immediately after leaving the treatment 

only had significant weigh gair* rf for / few hours show ^ ^ 
solution. Given the weight f ^^^^ solution saturati n g the wood. The 
weight gains involved would not lead to 

-^q^^^^^S^appLrt weight loss experienced by 

cSS^po-d a's was observed as white »&zzy crystal!* « " B^«~ 

Xo^s"^ 
or the white crystalline formations. 

( C ) The internal pressure was measured in these tests. The method of this ^urement 
(c) ine internal pre. & h n 18 ^ of small diameter glass tubmg. The 

uses a water ^^^gSS^ aSe of the same diameter making a tight seal, 
glass tube w s then ^^™ n ^ gases ccmtamed withm the wood are slightly 
Thepmciplerehes^ 

compressed ^^^^dSt from either end of the sample. The rate of the 
=h^^ 

pressure luuca. fisher transit of solution into the wood, indicating that 

stabilizes when there s ^^™. £ evel can mdicate two conditions, the amount 
V f^^^X^SZ^ » q-tity of gas trapped in the wood 
o^ tenal ^ R f^.^l' d) Greater gas content contained withm the wood, 
(more gas filled voids ^ ^^>^ ^ e 1S treatment snowed higher pressui-e 

ffiSE where the pressure stabilized, indicating the samples were saturated at 
approximately 3- 5 minutes. 

HYPOTHESIS 

frn The reaction is the boron compound breaking down to Boric Acid. No significant 
^h^r^^cuired in the work sample. The borate will react with water, whether 
the acid is there or not. 


CONCLUSION 

(e) Saka does not suggest or teach a method of using hydrochloric acid to conduct an 
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exothermic reaction. 

Appendix A 

S2-1 Solution Calculations 

129.5ml methyltrimethoxysilane 
11.3ml trimethylborate 
15.0ml distilled water 
856.9ml methanol 

(a) The first step in determining the quantity of methanol is find the total amount 
of the reagents, 

129.5ml + 1 1 .3 ml + 15.0ml = 155.8ml 

™ This is the total amount of solution that is heated and according to Saka 
p ( Sd^es 65% oligimer and 3 5 % methanol. Using this proportion men, 

total oligomer (ml) = 0.65 x 155.8 ml = 101.27ml 
total insitumethanoKml) = 0.35 x 155.8ml = 54.53ml 

1 • + ~ ^-u+ain a 1 0% solution of oligomer and the amount of 
(c) Since the goal is o ^^^^y 10%of the final solution., 

oligomer we have xs 101 .27ml this ^ t a y P ^ ^ ^ 

Now since according to Saka's artwork we s arted ^with 54.53ml of 
methyl Seated by the reaction. We therefor M 54.53ml from the 90 /o 
amount to arrive at the amount that must be added, 

91 1 .43 - 54.53ml = 856.90ml methanol 

Notel • The actual solution prepared had all quantities listed reduced by 50% 
Note2: TMB was figured into the equation even though it is uncertain of the 
contribution to oligomer reaction. 
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Appendix B 

S2-2 Solution Calculation 

129.5ml methyltrimethoxysilane 
15.0ml distilled water 
794.8ml methanol 


(a) The first step in determining the quantity of methanol is find the total amount of 
the reagents, 

129.5ml + 15.0ml = 144.5ml 

00 This is the total amount of solution that is heated and according , tc > Saka 
produces 65% oligimer and 35 % methanol. Using this proportion then, 

total oligomer (ml) = 0.65 x 144.5 ml = 93.93ml 
total insitu methanol(ml) = 0.35 x 144.5ml = 50.58ml 
(c)S mce the goal ^ 

^amount of methanol necessary in a 10% solution of ohp^voiM be 
^7ml Now since according to Saka' s artwork we stated wrfh 50 5 8ml of 
rnetol createdby the reaction. We therefor subtract 50.58ml from the 90% 
amount to arrive at the amount that must be added, 

845.37 - 50.58ml = 794.79ml methanol 

Note: The actual solution prepared had all quantities listed reduced by 50% 
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Appendix C 

SMK Solution Calculation 

30.0ml me&yltrimethoxysilane 


2.6ml trimethylborate 
3.5ml distilled water 
1.5ml hydrochloric acid (37%) 


325.0ml methanol 

(a) This solution had to be prepared in a lesser quantity due to a diirnnished supply 
of MTMS To ensure proper proportions of reagents in this solutions, the p ercentage 
of reduction will calculated. To achieve this, merely the find the percentage of . 
available reagent to the original quantity, 


30ml /129.5ml = 0.232 


% = 0.232x 100 = 23.2% 

to) This percentage represents the value all components used in this solution needs 
to be reduced in order to maintain equivalency. Using this percentage the 
following quantities are found, 

TMB 1 1.3ml x 0.232 = 2.62ml 

Water 15.0ml x 0.232 = 3.48ml 

M The HC1 that was added as a catalyst, is intended to be at a 1 .5% concentration 
relative to the oligomer component. So adding the oligomer components, , 

30.0ml + 2.6ml + 3.5ml = 36.1ml 


36.1 x0.015 = 0.542ml 

(&) The HC1 used is a 37% solution and we intend to correct for a 100% solution. 
TWs is accomplished by increasing the quantity of HC1 solution to yield 0.542ml of 
pure HC1. This is performed by the following: 

0.542ml / 0.37 = 1.46ml 
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Sample ID 

Boron ppm 

Silicon ppm 

Boron gr 

Silicon gr 

Kl-H 

32 

9 

0.0080 

0.0023 

S2-1-1 

6 

74 

0.0015 

0.0185 

S2-2-1 

8 

90 

0.0000 

0 r 0225 

Kl-2 

20 

0 

0.0050 

0.0000 

S2-4-1 

4 

12 

0.0010 

0.0030 


Table 5. Leaching results (leachate present in 250 mL of distilled 
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Serial Number- 09/885,642 
Filing Date: 06/20/01 
Applicant: Darrell Kelsoe 
Title: Process For Treating Wood and 
Products From Treated Wood 


Art Unit: 1 762 
Examiner : Erma Cameron 
Date of Office Action: 
Date of Response: 


I, M. Gopal Nair, hereby declare as follows: 
It A flKGROUND 

I currently serve as Professor of Biochemistry and Molecular Biology at the 
University of South Alabama College of Medicine. I am a Senior Scientist and I am also 
the Director of the Drug Development Laboratory at the University of South Alabama, 
Department of Biochemistry and a Scientist at the Comprehensive Cancer Center at the 
University of Alabama in Birmingham. 

I have served as Chairman of the Department of Biochemistry and Molecular Biology 
of the college of Medicine for two years beginning 1990, and then served as Vice- 
Chairman through September 2001. I have received numerous Awards from National 
Cancer Institute, American Cancer Society and American Heart Association for the past 
two decades to pursue my drug development efforts. I have advised Private corporations, 
including BioNumerik Pharmaceuticals, Inc. on the procedures of writing Investigational 
New DrugOND) applications, FDA regulations, conflict of Interest, compound 
manufacture and formulations and served as a consultant to a number of private 
industries. My professional piers are at the highest levels of outstanding and dedicated 
scientists who are leaders in their respective fields and work at various prestigious 
Universities in the United States and throughout the world. 

I have also served as Major Professor, Mentor, Director and Guide to the Ph.D. 
students throughout their career and tenure in my laboratory. Further, I have taught, 
directed and guided the research of a number of post-doctoral research associates who 


were hired by me to carry out chemical research in the areas of compound synthesis and 
formulation. I have more than 160 publications. My contributions in compound synthesis 
and formulations are widely recognized nationally and internationally. 

I am Inventor or co-Inventor of several Patents. All of my patents are new inventions 
developed in my laboratory as potential treatments for human diseases. I have been invited 
several times by Federal Government Agencies to serve as a member on committees on 
drug development for cancer, AIDS and other diseases. 

I have served Fossil Rock as a paid consultant during the year 2001 and I was personally 
involved in supervising and studying the properties of the formulations described in the 
claims in the instant patent application. This expert report is written for a fee on an hourly 
basis that will be billed to Fossil Rock for payment at a rate of not more than $200.hr. 

I have had extensive practical and theoretical experience with protection and 

deprotection of amino, hydroxyl and carboxyl groups of complex organic molecules by 

silylation and in phosphorous chemistry and hydroboration. 

This experience is relevant in the analysis of the patentability of the application 

09/885,642 because this application deals with silicon and boron chemistry with emphasis 

placed on the reaction of hydroxyl groups of various wood molecules. Further it deals 

with the novelty, chemical differences and advantages of the present invention as opposed 

to the cited, but not relied up on prior art 
I have experience in Patent filing and prosecution in the United States and world-wide. I have 
personally drafted applications (including claims) for a number of United States and 
international Patent applications . The prosecution of each of my Patent applications resulted 

2 


in allowable claims and issued Patents. Fnr farther det ails regarding mv experience, please 
see m y curriculum vitae which is attached for the Examiner's conv enience, 
ANALYSIS OF KELSOE PATENT 

Collectively the above knowledge and experience have provided me with the required 
expertise to comment on the Patentability of the claims of the >642 application over the 
cited but not relied up on prior art documents. I have personal knowledge of wood 
treatment invention of the >642 application and have personally evaluated the theoretical 
mechanism by which the reactions take place. 

The invention does provide simultaneous hydrophobicity, fire retardancy and 
microbial protection to wood treated by Applicant's invention. 
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DISTINGUISING THE CLAIMS OF THE X>42 APPLICATION 

Distinguishing Over Document IP 8-3 18509 To Saka 


Applicant's Claimed 
Element 

Disclosure Of JP 8-318509 to 
Saka 

Claimed Elements Not Disclosed 

Why Applicant's Invention Is 
Distinguished Over JP 8-3 1 8509 

Pro-catalyst: 
Halogenated alkyManes 

No disclosure of the use of 
halogeanied alkylsilanes 


No halogenated alkylsilanes in 
formula 

HC1 produced on contact 
with wood 

No HCI 


Lack of mineral acid formation 

DialkyL dihalogenated 
silanes as pro-catalysts 

No halogenated silanes of any 
kind 


1 

Tri-alkyl 

motionalogenated silanes 
as pro-catalyst 

No halogenated silanes 
whatsoever 

i 
i 
1 

I 

! 

Applicants wood treatment 
formula is distinctly different and 
unexpected in composition and 
procedure 


1 

1 • 
i 



Distinguishing Over JP 8-3 18509 To Saka In View Of US 3,682,675 To Meyers 


Applicant's Claimed j Disclosure Of Saka 
Element | (JP *-3 18509) 

- i 

i 

i — 

Disclosure Of 
Meyers 

Claimed Ekmeuts not 

disclosed 

Why Applicant's Invention Is 
Distinguished Over Saka (JP 8- 
318509) In View of Meyers 

Pro-catalyst in the ! No pro-catalyst in 

I 

| formula j the treatment 
| j formula 

No pro-catalyst in j 

j 

the treatment j 

i 

formula j 

No similarity in the treatment 
formula that comes in contact with ] 
wood. | 

i 
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THIS PAGE 5 (FIVE) IS INTENTIONALLY LEFT BLANK 
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DhtlnguiihUig Over JP 8-318509 To Saka In View Of The DUctoture Of Ogl, 


Applicant's Claimed 

Disclosure Of JP 8- | 

Disclosure Of Ogiao | 

Claimed Elements not 

Why Applicants Invention Is 

Element 

318509 by Saka | 


disclosed 

Distinguished Over Saka In View 





of Ogiso 

The formula consists 

No halogenated 

Uses SOL-GEL 


The applicant's formula is 

nf the crucial 

alkylsilane in the 

method with 


designed cm the inclusion of a 

halogenated mono, 

formula 

ultrasound 


halogenated mono, di or 

di or trialkylsilane. 


Sol-Gel is an 


tri alkylsilane in an otherwise well 



oligomer of ill 


defined stable chemical formula. 



defined composition 





. Does not have any 


For this single reason alone the 



halogenated pro- 


applicant's formula is novel and 



catalyst in the 


unexpected. 



treatment formula 

i 
i 
i 


Distinguishing Over JP 8-318509 To Saka In Vie* Of US 5^026 To Saka 


Applicant's Claimed 
Element 

Disclosure Of Saka in JP 8- 
318509 

Disclosure Of Saka 

Claimed Elements 
Not Disclosed 

Why Applicant's 
Invention Is 
Distinguished Over 
Saka 

Halogenated mono, di 
| and trialkylsilanes as 
! pro-catalysts 

i 

i 

None 

Mixtures of oligomers 
of boron, silicon and 
phosphorous of ill- 
j defined composition 


There are no • 
similarities of the 
instant formula with 
the oligomer gels of 


NTWN ItfdCB H 


Saka 


SAKA(U.S. 5,652,026) 1 

KELSOE APPLICATION 

Saka Fonnula is entirely different, It has no relation to [ 

i 

the Kelsoe's formula. 

The formulae arc matures of polymers made outside 
the wood in a separate chemical process. This formula 
has no resemblance or similarity with the Kelsoe's 
composition at all. 

Hydrophiiic solvent (ethanol) is used 

Completely homogenous and stable composition that is crystal clear 
and extremely compatible with all kind of wood and wood products. 

i 


Mixes completely with water 

1 

Wood needs to be CONDITIONED prior to treatment 
with unrelated composition. Acetone extraction with a 
ftoxhtet for several hours should precede water 
conditioning of wood to desired moisture level. This is a 
time consuming and expensive procedure. 

i 
i 
1 

Will penetrate both wet and dry wood j 
No conditioning of wood is required. 


! 

No evolution of any gases, EmtroaraeBtoHy aefe. 


Does contribute to anti-microbe protection by boron 


" Forms non-ke&ehabk boron/silicon matrix on all parts of treated wood 


Simultaneous microbial, water and fire resistance are obtained by the 
Kelsoc's composition. 


" Formula contains a mixture of three components: An activatable silicon 
additive an aciivatable boron reagent and a pro-catalyst that on contact 

j — 1 



with wood molecules activates the silicon additive and boron reagent 

■ i j *h .,„ lt t r ■H-»T +s\ -f/vrm ofaKtW 3 onvaltnt V>onds of 
simultaneously and exofUwrHuCftUy to lonn smote COVd,cul U1 

boron and silicon atoms with wood molecules containing hydroxy! groups. 

SAKA et mL JP2962191(1999); 08318509 (1996) 

1 1 Vf«* **a**-\trnrt rwTllttlftn 


condensation of the fonnula to be partially effective. 
Even after these three discreet steps applied to wood 
after treatment 6% of metal oxide is leached out 
indicating that the metal is NOT covakntly attached 
to wood molecules. 

1. The wood piece needs to be in contact with 
formula under vacuum ( 1 5 mmHg) for three 
days. 

2. Needs heating at 65 degree centigrade for 24 
hours (endothermk process; heat nraat be 
provided) to decompose. 

3. Then heating required for 24 hours at 105 
degrees. A highly endothenate reaction for 
poly-condensation. 


2. No heating of any amount required j 

j 

3 . The reaction is spontaneous and exothermic j 

4. The pro-catalyst in the formula facilitates cctvaknt txuad j 
formation between hydroxy! groups of wood molecules and the 
metal atoms (baron and silicon) to form permanent bonds. 

5. No teaching of metal takes place 

6. The presence of the pro-catalyst in the instant patent fonnula 
aids spontaneous reaction of wood hydraxyl groups with metal 
atoms wWwwst the need of Hydrolysis, pyrolysis and poly- j 
condensation all highly endothenmc processes required by the 
teachings of Saka Patent 083 1 8509. 


SCHUUHT et aL 1995:14754 


A laboratory process to protect hydroxyl groups of 
cellulose with trimethybilyl group is described. The 
technology does not teach the use of a mixture of boron 
and silicon compounds to impart trydrophobicity, 
microbial resistance and fire retardancy to wood or 
wood products. The technology is not relevant to the 


This well-known laboratory procedure is not significant to the commercial 
technology of this instant patent application. 
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teachings of the instant patent. 


In U.S. Patent 5,652,026 to Saka era/., the disclosure technology treats wood with a 
methylsiloxane oligomer which contains phosphorous and/or boron. These are high molecular 
weight co-polymers that need to be prepared separately from trialkoxysilanes and other 
reagents by heating and diluting. The material to be applied on to wood is not an 
alkyltrialkoxysilane but a pre-prepared copolymer. Saka does not disclose Applicant's 
claimed composition. 

The wood to be treated by the Saka formula is moisture conditioned first by soxhlet 
extraction with acetone, a very expensive procedure followed by re-exposure to moisture to 
the desired water content. This conditioned wood is then dipped for three days in the 
oligomer formula in methanol under vacuum. Essentially the oligomer is forced to be drawn in 
to the pores of wood by mechanically applied vacuum and the methanol is simultaneously 
removed. The wood then undergoes heat treatment at 65 degrees for one day and then at 105 
degrees for another day requiring costly fuel expenditure. This wood had a weight gain of 
1 1.3%; however on exposure to water for four hours more than one half of the silicon (7.5%) 
was leached out indicating that the silicon is not bonded to the wood in spite of prolonged and 
expensive curing of the wood at high temperatures after treatment. 

Saka' s technology of using the silicon oligomers followed by curing the wood at high 
temperatures to obtain fire retardancy does not teach the Fossil Rock technology described 
in the Kelsoe application. 
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MECHANISM OF REACTION OF KELSOE'S FORMULATION WITH WOOD vs. 
SOL-GEL PROCEDURE OF SAKA: 

Applicant's >642 application is unexpected, new and novel. For example if one 
evaluate the make-up of the reacting formula of the sol-gel technology with wood vs. the 
reacting formula of the >642 application there are no similarities. 

Saka's disclosure is a mixture of un-reactive gel comprising of oligomers made 
soluble in an aqueous medium (SOL-GEL formula). 

Saka's treatment is un-reactive on contact with wood. 

Saka's disclosed technology is based upon SOL-GEL technology. The term SOL- 
GEL refers to: 

1) Making a gel like substance of undefined chemical composition by 

hydrolyzing a mixture of boron, silicon and phosphorous reagents with 
water. The product thus formed is a mixed oligomer, contained in a 
reaction vessel outside the vicinity of any wood to be treated. 

2) The above gel is then made soluble in an aqueous organic solvent. This 

solution no longer contains or have any similarities with the reagents 
used as wood treatments in the instant patent. 

3) The wood to be treated is separately extracted with acetone in a special 

complex apparatus known as the soxhlet to remove water. The wood is 
then dried and re-exposed to moisture to get the desired moisture 
content for the wood to be treated. 

4) The wood is then placed in a chamber and vacuum is applied for 
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approximately three days to evacuate the wood. 

5) The evacuated wood while in vacuum is then exposed to the sohibilized 

oligomer gel formula to have the formula enter the wood. The wood is 
subsequently removed after forced impregnation of the sol-gel under 
vacuum and then dried at 60 degrees. 

6) No reaction has yet taken place among wood molecules and the oligomer 
formula. 

7. The wood is then heated at 105 degrees for another 24 hours to make the 
reaction work at least partially. Both silicon and boron leaches out of the wood in 
significant amounts on exposure to water after pyrolysis. 

8. SOL-GEL stands for Soluble Gel. The composition of the formula consists of 
oligomers of polysiloxanes prepared from hydrolysable silicon, boron and 
phosphorous compounds that are treated with water and hydrolyzed to oligomers of 
unknown composition, 

9. This mixtures of oligomers are then dissolved in methanol/water to make the formula 
to treat wood. Saka utilizes a mixture of oligomers in aqueous methanol prepared 
outside wood prior to treatment. This formula is not related to Applicant's invention. 

Saka's oligomers whether outside or inside the wood are unable to react with wood 
molecules unless activated by heat for prolonged periods (24 hours at 60 degrees and another 
24 hors at 1 05 degrees. In order for the formula to penetrate wood of L0 mm thickness(!) a 
vacuum must be applied for three days. In addition the wood piece must be preconditioned 
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with soxhlet extraction and then moisture conditioned. The entire procedure is so 
cumbersome and expensive that in all probability will not result in profitable industrial 
application. 

In contrast, the >642 application has a well-defined chemical formula that is 
completely homogeneous, reproducible and stable. No expensive and time consuming (soxhlet 
extraction with acetone, moisture conditioning, applying vacuum and pyrolysis) 
preconditioning of wood is needed for the reactions to occur. The formula is absorbed to 
ALL parts of wood by simple contact (dipping, brushing or spraying). No application of 
vacuum is necessary. Once absorbed and in contact with wood molecules having hydroxyl 
groups (cellulose, lignins etc.) the pro-catalyst present in Kelsoe's patent formula releases 
hydrogen chloride in catalytic amount that in turn activates the silicon and boron additives for 
reaction with hydroxyl groups of wood molecules resulting in covalent bond formation. These 
reactions are spontaneous and exothermic as opposed to the highly endothermic conditions 
required for the SAKA technology. Once the catalyst is released on contact with hydroxyl 
groups of wood molecules, the Kelsoe formula is self-activated to initiate a chain reaction that 
eventually results in the covalent bonding of both boron and silicon to wood molecules. 
Therefore the boron and silicon are not leached out in any significant amounts as 
experimentally verified in the specification section of the Kelsoe application. 

The Saka method that relies on the Sol-Gel procedure is of theoretical interest but it is 
useless as a profitable and viable method for wood treatment in the lumber industry. Saka 
method teaches impregnation of a gel prepared separately outside the wood, by hydrolyzing a 
hydrolysable silicon compound with or without addition of hydrolysable phosphorous or 
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boron compound to form un-reactive mixed gels of undefined composition. This gel is then 
dissolved again outside the wood to be treated in a mixture of methanol water. Therefore the 
Saka formula is a solution of an un-reactive mixed gel of unknown composition. The Kelsoe 
formula is a crystal clear solution the composition of which is well denned and which on 
contact with wet or dry wood results in spontaneous and instant mild exothermic reaction to 
render wood simultaneous hydrophobicity, fire retardancy and microbial resistance. 

Applicant's claimed invention is a stable solution of well defined composition 
consisting of a pro-catalyst and a catalytically activatable silicon reagent with or without an 
appropriate boron additive. A pro-catalyst is a compound that on demand is converted to a 
catalyst. The demand in the present invention is exposure to hydroxyl groups (or moisture 
within wood) of various wood molecules on contact. A catalytically activatable reagent is a 
reagent that is un-reactive unless activated by the catalyst. In the present invention a mineral 
acid is produced in situ on instant contact with wood molecule that in turn activates the boron 
and silicon additives for instant reaction with wood molecules to form covalent bonds. 

One pro-catalyst used in the instant formula is methyltrichlorosilane that on contact 
with hydroxyl groups will generate a strong mineral acid that in turn will activate the silicon 
and boron additives for instant covalent bond formation with wood molecules via the hydroxyl 
oxygen. No where in the cited up on prior art there is a technology with the instant formation 
of a catalyst from a pro-catalyst that in turn will activate un-reactive silicon and boron 
additives for instant reaction with wood molecule on contact to provide hydrophobicity, fire 
retardancy and microbial resistance. Therefore, this expert respectfully submits that the Kelsoe 
technology is new, novel and unexpected and is patentable over the prior art teachings. 
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Keisoe technology is distinct and different from the Saka procedure which requires 
evacuation of conditioned wood for three days at 15mm/Hg, Applicant's treatment formula 
penetrates both wet and dry wood on contact (dipping, spraying or brushing) and instantly 
reacts with wood to impart the desired properties. For these reasons alone this expert 
respectfully submit that the Keisoe composition to treat wood is patentable over the sol-gel 
procedures of Saka. 

Applicant's invention imparts hydrophobicity, fire-retardancy and microbial resistance to 
both wet and dry wood just by contact This unprecedented property is built in to the formula 
by careful theoretical design and selection of pro-catalyst and silicon and boron additives. Once 
the formula comes in contact with wood molecules having hydroxyl groups the pro-catalyst 
instantly reacts with hydroxyl groups generating a mineral acid exothernrically that protonates 
the alkoxyl groups of the silicon additive and boron additive. The mineral acid does not escape 
the wood as gas because of its relative small amounts and the large amount of additives to be 
protonated, Protonation of the alkoxyl groups of the additives activate them for instant 
reaction with wood hydroxyl molecules that results on covalent bond formation of silicon and 
boron atoms with the oxygen atoms of the wood permanently. 

The entire wood is thus treated permanently in ONE STEP; JUST CONTACT! Therefore 
from a mechanistic point alone the technology is novel, new and unprecedented. The 
composition claims recited in the Keisoe application are considered patentable over the cited 
documents taught in SAKA patents. 

Keisoe technology has responded to various drawbacks of previous silicon and boron 
based technologies for potential commercial wood treatment. None of the cited prior art 
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technologies disclose all of the elements claimed by the Applicant, and they do not teach or 
suggest Applicant's claimed invention (discussed in detail below). Further, the cited 
technologies have not achieved commercial success and are unlikely to achieve commercial 
success due to the expensive and time consuming processes and procedures involved. On the 
other hand the >642 application is simple, convenient, cheap, new, novel and unexpected. 

>642 application differs entirely from the above cited documents technology with 
respect to the composition in the following ways: 

Kelsoe composition is chemically well defined and identified. 

Kelsoe composition does not make use of aqueous solutions, anhydrous organic solvent 
is required for the composition. Kelsoe' s composition, in one embodiment, utilizes a 
halogenated silane component as a pro-catalyst. [The concept of pro-catalyst is novel 
and unexpected in wood industry]. 

Kelsoe's composition enters wood without prior conditioning or application of vacuum for 
several days. 

Kelsoe's composition instantly reacts with wood hydroayl groups on contact and 
activates the accompanying reagents to form silicon-oxygen covalent bonds not only 
on the surface but also within the wood. 
Kelsoe's composition requires no prior drying of wood or no drying of wood after treatment to 
be effective. 

Various Kelsoe's formulations described herein are unique with respect to defined and pure 
ingredients and the formula must have a halogenated silane and a non-aqueous organic solvent to 
be effective. None of the cited documents describes the use of a halogenated silane as a pro-catalyst 
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to activate additives for instant reaction within the wood with wood molecules to form stable covalent 


For these reasons and others the technology described in the instant application is novel, 
unprecedented and unexpected from SAKA teachings. Therefore, I respectfully submit that the 
technology described in the Kelsoe application is patentable over the cited but not relied up on prior 

art documents of Saka and others. 

I have reviewed the report of the experiments performed by Potts comparing Saka to Kelsoe. 
I found these experiments to be completely consistent with my expectations and my experimentation 
with the Kelsoe formulations. The results verified the exothermic and spontaneous nature of the 
reaction with wood accomplished by the invention of the Kelsoe technologies. 

Furthermore affiant sayeth not. 


bonds. 



Professor 


Sworn to and subscribed to before me 
the undersigned notary in said stat^nd county 
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MARKED UP PARAGRAPHS 

On page 24 lines 18-22, here is the paragraph marked up. 

The basic structure of [the] a molecule used in the process described herein js 
[include]: R-X 3 -Xb3 or R-R 3 -X n - Xb where R is a carbon compound, X z is a tetravalent atom 
(which may be substituted with trivalent or pentavalent atoms and other embodiments), Xb 
is a [R is a carbon compound, Xa is a trivalent, tetravalent or penta valent atom and Xb is 
a reactive seven valence] halogen (fluorine, chlorine, bromine, etc.) or their equivalent. 
On page 28 lines 3-4 here is the paragraph marked up: 

SOLVENT: The solvent can vary tremendously also although it is preferably a non 
water based solvent so as not to cause a reaction or minimal water compound [so it is not 
going to cause It would typically be structured so as not to effect the glue or other 
properties of wood composites]. 
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